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(54) UNEAR GUIDE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a linear 
guide device improvable in assembling property. 
SOLUTION: An incorporation hole 26 for 
incorporating rollers 1 8 and holding pieces 20 
inside a slider is provided in an end cap 1 6 so 
that the incorporation hole 26 is located on an 
extension line of a roller return passage 22 
formed in a slider body 1 5. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

The advice rail which has an upside roller raceway surface and a bottom roller 
raceway surface in a both-sides side, The body of a slider which has said upside 
roller raceway surface of this advice rail and said bottom roller raceway surface, 
the upside roller raceway surface that counters respectively, and a bottom roller 
raceway surface in a medial surface on either side, In linear guide equipment 
equipped with the roller of a large number which were able to prepare the cross- 
direction end face of this body of a slider free [ rolling ] between the end cap of a 
wrap couple, and the roller raceway surface of said advice rail and the roller 
raceway surface of said body of a slider, 

Linear guide equipment characterized by preparing in said end cap so that it may 
incorporate for including said roller in the turn way formed in the roller return path 
formed in said body of a slider, and said end cap and a hole may be located on the 
extension wire of said roller return path. 
[Claim 2] 

Linear guide equipment according to claim 1 characterized by preparing the 
maintenance piece holding said roller between each roller. 
[Claim 3] 

Said maintenance piece is linear guide equipment according to claim 2 
characterized by consisting of the body section which has the concave roller 
contact surface which ****s in the peripheral surface section of said roller to 
cross-direction ends, and an arm of the couple installed in the cross direction 
from the left-and^rightHaterals section of this body section. 
[Claim 4] 

It is linear guide equipment according to claim 1 to 3 characterized by 
incorporating and forming the hole in said end cap in said magnitude which 
encloses the perimeter of said roller return path and a turn way. 
[Claim 5] 

It is linear guide equipment according to claim 1 to 4 characterized by being 
blockaded by said turn way formation member in which it includes and a hole 
forms said a part of turn way. 
[Claim 6] 

Said turn way formation member is linear guide equipment according to claim 5 



characterized by being formed in said configuration which incorporates and fits in 
with a hole. 
[Claim 7] 

Said end cap is linear guide equipment according to claim 6 characterized by 
having the point of said turn way formation member, and the positioning section to 
attach. 
[Claim 8] 

Said positioning section is linear guide equipment according to claim 7 
characterized by being prepared in the boundary section of the bay of said rolling- 
element return path, and the curvilinear section, or the bay of said rolling-element 
return path. 
[Claim 9] 

Said roller and said maintenance piece are linear guide equipment according to 
claim 1 to 8 characterized by said thing [ incorporating and being included in the 
interior of said slider from a hole ] using the fixture which has the medial surface 
which ****s on the side face of said maintenance piece right and left. 
[Claim 10] 

Said roller and said maintenance piece are linear guide equipment according to 
claim 9 characterized for the point of said fixture by said thing [ incorporating, 
inserting in a hole and being included in said roller return path and said turn way ]. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to amelioration of linear guide equipment using the roller as 
a rolling element especially about the linear guide equipment used by the machine 
tool, a precision mechanical equipment, etc. as a machine part which guides the 
body which carries out rectilinear motion in the migration direction. 
[Background of the Invention] 
[0002] 

There are what used the ball as a rolling element, and a thing which used the roller 
in the linear guide equipment used by the machine tool, a precision mechanical 
equipment, etc. Among these, as the linear guide equipment which used the roller 
as a rolling element is shown in drawing 12 , the longitudinal direction of the 
advice rail 1 1 and this advice rail 1 1 is equipped with the slider 12 which carries 
out relative rectilinear motion, and plane upside roller raceway-surface 14a and 
bottom roller raceway-surface 14b are formed in the both-sides side of the 
advice rail 1 1. These roller raceway surfaces 14a and 14b are aslant formed to the 
side face of the advice rail 1 1 , and whenever [ tilt-angle ] is the include angle 
which intersects perpendicularly mutually. 
[0003] 

As a slider 12 consists of an end cap 16 of a wrap couple and shows the front end 
side and back end side of the body 15 of a slider which has the side face of the 
advice rail 1 1 , and the medial surface which counters right and left, and this body 
1 5 of a slider to the medial surface of the body 1 5 of a slider at drawing 13 , plane 
upside roller raceway-surface 1 7a and bottom roller raceway-surface 1 7b are 
formed. These roller raceway surfaces 1 7a and 1 7b have countered with the roller 
raceway surfaces 14a and 14b of the advice rail 11, and are established free 
[ rolling of many rollers 1 8 (refer to drawing 13 ) ] between the roller raceway 
surfaces 14a and 14b of the advice rail 11, and the roller raceway surfaces 17a 
and 1 7b of the body 1 5 of a slider 
[0004] 

The body 1 5 of a slider has the housing part 151 (refer to drawing 2 ) of the letter 
of a block on both sides of the advice rail 1 1 , and four roller return paths 22 are 



formed in these housing parts 151 in all. These roller return paths 22 go into the 
roller return path 22 of the body 1 5 of a slider via the turn way of an end cap 1 6, 
roll this roller return path 22. and the roller 18 which was open for free passage 
with four turn ways formed in the end cap 16, respectively, therefore rolled the 
roller raceway surfaces 1 7a and 1 7b of a slider 1 2 circulates through them. 
[0005] 

With such linear guide equipment, since bottom roller raceway-surface 1 7b of the 
body 15 of a slider inclines downward, a roller 18 will be omitted from bottom 
roller raceway-surface 17b of the body 15 of a slider at the time of the assembly 
of linear guide equipment. So, in the former, as shown in drawing 14 , assembly of 
linear guide equipment is performed using the sympodium 40 which simulated the 
advice rail 1 1. A sympodium 40 is specifically attached to a slider 12 in the 
condition of having placed the top face of a slider 12 upside down, a roller 18 is 
included in the interior of a slider 1 2 from between the end face of a sympodium 
40. and end caps 16. and linear guide equipment is assembled. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0006] 

However, since the assembly operation of linear guide equipment turned into an 
activity [ in narrow space ] when the sympodium 40 as shown in drawing 14 is 
used, there were problems, like the assembly of linear guide equipment takes 
much time amount. 

This invention is made paying attention to such a trouble, and makes it a technical 

problem to offer the linear guide equipment which can aim at improvement in 

assembly nature. 

[Means for Solving the Problem] 

[0007] 

The advice rail with which this invention has an upside roller raceway surface and 
a bottom roller raceway surface in a both-sides side in order to attain the above- 
mentioned object. The body of a slider which has said upside roller raceway 
surface of this advice rail and said bottom roller raceway surface, the upside roller 
raceway surface that counters respectively, and a bottom roller raceway surface 
in a medial surface on either side, In linear guide equipment equipped with the 
roller of a large number which were able to prepare the cross-direction end face 
of this body of a slider free [ rolling ] between the end cap of a wrap couple, and 
the roller raceway surface of said advice rail and the roller raceway surface of 
said body of a slider It is characterized by preparing in said end cap so that it may 
incorporate for including said roller in the turn way formed in the roller return path 
formed in said body of a slider, and said end cap and a hole may be located on the 
extension wire of said roller return path. 
[0008] 

Since according to such a configuration linear guide equipment can be assembled 
even if it does not use the sympodium 40 as become possible [ the thing which 
was prepared in the end cap and which incorporate and includes a roller in the 
roller return path of the body of a slider, and the turn way of an end cap from a 
hole ] and shown in drawing 14 R> 4, the assembly nature of linear guide 



equipment can be raised 

The linear guide equipment concerning this invention may be the configuration of 
having prepared the maintenance piece holding a roller between each roller. In this 
case, maintenance piece may consist of the body section which has the concave 
roller contact surface which ****s in the peripheral surface section of a roller to 
cross-direction ends, and an arm of the couple installed in the cross direction 
from the left-and-right-laterals section of this body section. 
[0009] 

Moreover, in the linear guide equipment concerning this invention, it incorporates 
and. as for a hole, it is desirable to be formed in an end cap in the magnitude 
which encloses the perimeter of a roller return path and a turn way. Furthermore, 
it incorporates and, as for a hole, it is desirable to be blockaded by the turn way 
formation member which forms a part of turn way. Moreover, as for a turn way 
formation member, it is desirable to be formed in the configuration which 
incorporates and fits in with a hole. Moreover, as for an end cap, it is desirable to 
have the point of a turn way formation member and the positioning section to 
attach. In this case, as for the positioning section, it is desirable to be prepared in 
the boundary section of the bay of a rolling-element return path and the 
curvilinear section or the bay of a rolling-element return path. Moreover, as for a 
roller and maintenance piece, it is desirable to incorporate the medial surface 
which ****s on the side face of maintenance piece using the fixture which it has 
right and left, and to be included in the interior of a slider from a hole. Moreover, 
as for a roller and maintenance piece, it is desirable to incorporate the point of a 
fixture, to insert in a hole and to be included in a roller return path and a turn way. 

[Effect of the Invention] 
[0010] 

With the linear guide equipment concerning this invention, it incorporates for 
including a roller in the turn way formed in the roller return path and end cap 
which were formed in the body of a slider, and the thing which was prepared in the 
end cap and which incorporate and includes a roller in a roller return path and a 
turn way from a hole becomes possible by having prepared the hole in the end cap 
so that it might be located on the extension wire of a roller return path. Since 
linear guide equipment can be assembled even if this does not use a sympodium 
as shown in drawing 14 , the assembly nature of linear guide equipment can be 
raised 

[Best Mode of Carrying Out the Invention] 
[0011] 

Hereafter, the gestalt of operation of this invention is explained with reference to 
drawing 1 - drawing 1 1 . 

In drawing 1 , the advice rail of the linear guide equipment which a sign 1 1 requires 
for 1 operation gestalt of this invention, the slider which carries out relative 
rectilinear motion of 12 to the longitudinal direction of the advice rail 11, and 13 
are the seal plates attached in the cross-direction ends of a slider 12, and plane 
upside roller raceway-surface 14a and bottom roller raceway-surface 14b are 
formed in the both-sides side of the advice rail 1 1 in the both-sides side of the 



advice rail 11. These roller raceway surfaces 14a and 14b are aslant formed to the 
side face of the advice rail 11, and whenever [ tilt-angle ] is the include angle 
which intersects perpendicularly mutually. 
[0012] 

As a slider 12 consists of an end cap 16 of a wrap couple and shows the front end 
side and back end side of the body 15 of a slider which has the side face of the 
advice rail 1 1 , and the medial surface which counters right and left, and this body 
15 of a slider to the medial surface of the body 15 of a slider at drawing 2 , plane 
upside roller raceway-surface 17a and bottom roller raceway-surface 17b are 
formed. These roller raceway surfaces 1 7a and 1 7b have countered with the roller 
raceway surfaces 14a and 14b of the advice rail 11, and are established free 
[ rolling of many rollers 18 ] between the roller raceway surfaces 14a and 14b of 
the advice rail 1 1 , and the roller raceway surfaces 1 7a and 1 7b of the body 1 5 of a 
slider. In addition, in order to prevent omission of the roller 18 at the time of the 
assembly of linear guide equipment, and decomposition, the cage 1 9 (refer to 
d rawin g 2 ) which holds a roller 18 to the roller raceway surfaces 17a and 17b is 
attached in the slider 1 2. 
[0013] 

A roller 18 roils the roller raceway surfaces 14a, 14b, 17a, and 17b in connection 
with the relative rectilinear motion of the slider 12 to the advice rail 11, and the 
maintenance piece 20 (refer to drawing 3 ) made of resin is formed between each 
roller 18. 

As shown in drawing 4 thru/or drawing 6 , the maintenance piece 20 consists of 
the body section 201 which has the concave roller contact surface 21 which 
****s in the peripheral surface section of a roller 18 to cross-direction ends, and 
an arm 202 of the couple installed in the cross direction from the left-and-right- 
laterals section of this body section 201, and has the structure of holding a roller 
1 8 in the rolling direction by these arms 202. In addition, the front end side and 
back end side of the body section 202 are formed in the shape of a rectangle with 
the large dimension the circumference of a man from the roller 18. 
[0014] 

The body 15 of a slider has the housing part 151 (refer to drawing 2 ) of the letter 
of a block on both sides of the advice rail 11, and two roller return paths 22 (refer 
to drawing 3 ) are installed through the cross direction of the body 1 5 of a slider 
by these housing parts 151, respectively. In addition, the cross section of the 
roller return path 22 is mostly formed in the rectangle, and the engagement slot 
24 (refer to drawing 2 ) which engages with the arm 202 of the maintenance piece 
20 free [ sliding ] is formed in the internal surface of the roller return path 22 
along with the longitudinal direction of the roller return path 22. Moreover, the 
roller return path 22 injects resin material to the breakthrough 25 (refer to 
drawing 2 ) of the cross-section round shape drilled by the body 15 of a slider, 
and is fabricated. 
[0015] 

It is formed from synthetic resin and, as for the end cap 16, four turn ways 23 
(refer to drawing 3 ) for changing a roller 1 8 are formed in each end cap 1 6. These 
turn ways 23 are open for free passage to the roller return path 22 of the body 1 5 



of a slider, respectively, and the roller 18 rolling on the roller raceway surfaces 
14a and 14b, and 17a and 17b carries out infinity circulation through the turn way 
23 and the roller return path 22. 
[0016] 

It is prepared in the end cap 16 so that it may incorporate for including a roller 18 
and the maintenance piece 20 in the roller return path 22 and the turn way 23 and 
Holes 26a and 26b (refer to drawing 7 ) may be located on the extension wire of 
the roller return path 22, and so that bay 23a (refer to drawing 8 ) of the turn way 
23 may be reached from the front end side of an end cap 1 6. After these 
)ic*:|c:4c)|o|c)|c9ic 26a and 26b include a roller 18 and the maintenance piece 20 in the 
roller return path 22 and the turn way 23, they are blockaded by the turn way 
formation member 27 (refer to drawing 3 and drawing 9 ) made of synthetic resin 
which forms a part of turn way 23. Moreover, it incorporates, and Holes 26a and 
26b are formed in the end cap 1 6 in the magnitude which encloses the perimeter 
of the roller return path 22 and the turn way 23, as shown in drawing 7 . 
[0017] 

The turn way formation member 27 is incorporated and it is formed in Holes 26a 
and 26b and the configuration which fits in. and apical surface 27a (refer to 
drawing 9 ) of this turn way formation member 27 is positioned in contact with the 
locating face 28 as the positioning section which incorporated and was formed in 
hole 26a and 26b, as shown in drawing 3 . This locating face 28 is formed in bay 
23a of the turn way 23, and when apical surface 27a of the turn way formation 
member 27 runs against a locating face 28, the turn way formation member 27 is 
positioned in a predetermined location. In addition, although the locating face 28 
as the positioning section is established in bay 23a of the turn way 23 with this 
operation gestalt, it may be established in the boundary section of bay 23a of the 
turn way 23, and curvilinear section 23b. 
[0018] 

Drawing 10 is drawing which is used when an end cap 16 incorporates a roller 18 
and the maintenance piece 20 and it includes in the roller return path 22 from 
Holes 26a and 26b and in which including and showing an example of a fixture. As 
shown in drawing 10 , it incorporates and the fixture 29 is formed, combining the 
plate 30 of four sheets the shape of a rectangle. Moreover, it incorporates, and a 
fixture 29 has the internal surface 31 of a left Uichi pair which ****s to the lateral 
portion of the maintenance piece 20, and this engagement slot 32 that engages 
with the arm 202 of the maintenance piece 20 free [ sliding ] by incorporating at 
the internal surface 31 of a fixture 29 incorporates it, and it is formed along with 
the longitudinal direction of a fixture 29. Furthermore, it incorporates and the 
fixture 29 has the apical surface 33 which engages with the locating face 28 
formed in the end cap 1 6. 

Such when incorporating and including a roller 18 and the maintenance piece 20 in 
a fixture 29, after incorporating and connecting the head of a fixture 29 with bay 
23a of the turn way 23, it is desirable to incorporate a roller 18 and the 
maintenance piece 20 and to include in a fixture 29. 
[0019] 

Thus, with 1 operation gestalt of this invention constituted, the thing which was 



prepared in the end cap 1 6 and which incorporate and includes a roller 1 8 and the 
maintenance piece 20 in the interior of a slider 1 2 from Holes 26a and 26b 
becomes possible. Since linear guide equipment can be assembled even if this 
does not use the sympodium 40 as shown in drawing 14 , the assembly nature of 
linear guide equipment can be raised, as [ show / moreover. / in drawing 1010 / 
when including a roller 1 8 and the maintenance piece 20 in the interior of a slider 
12] — since it can incorporate and a roller 1 8 and the maintenance piece 20 can 
be included in the interior of a slider 12 using a fixture 29, ♦*** of the 
maintenance piece 20 can be prevented. Furthermore, a roller 1 8 and the 
maintenance piece 20 can be included in the interior of a slider 1 2. without taking 
the big force to have established the locating face 28 as the positioning section in 
the end cap 1 6 so that it might be located in bay 22a of the roller return path 22 
so that it may incorporate for including a roller 18 and the maintenance piece 20 
in the interior of a slider 1 2 and Holes 26a and 26b may be located on the 
extension wire of the roller return path 22. 
[Brief Description of the Drawings] 
[0020] 

[Drawing 1] It is the perspective view of the linear guide equipment concerning 1 
operation gestalt of this invention. 

[Drawing 2] It is the front view of the linear guide equipment shown in drawing 1 . 
[Drawing 3] It is the sectional view which meets the III-III line of drawing 2 . 
[Dr awing 4] It is the side elevation of maintenance piece shown in drawin g 3 . 
[Drawing 5] It is the top view of maintenance piece shown in drawing 3 . 
[Drawing 6] It is the front view of maintenance piece shown in drawing 3 . 
[Drawing 7] It is the front view of the end cap shown in drawing 1 . 
[Dra w ing 8] It is the sectional view which meets the VIHVII line of drawing 7 . 
[ Draw ing 9] It is drawing showing the structure of the turn way formation member 
shown in drawing 3 , and (a) is a sectional view where a front view and (b) meet a 
top view, and (c) meets the C-C line of (b). 

[Drawing 10] It is used when [ which it incorporates and includes a roller and 
maintenance piece in the interior of a slider from a hole ] prepared in an end cap, 
and it incorporates, and is the perspective view of a fixture. 

[ Drawing 1 1 ] It is an explanatory view for explaining the approach of incorporating 
and including a roller and maintenance piece in the interior of a slider using a 
fixture shown in drawing 10 . 

[Drawing 1 2] It is the perspective view of conventional linear guide equipment. 
[Drawing 13] It is the front view of conventional linear guide equipment. 
[Drawin g 14] The former used when including a roller and maintenance piece in 
the interior of a slider incorporates, and it is the perspective view of a fixture. 
[Description of Notations] 
[0021] 

1 1 Advice Rail 

12 Slider 

13 Seal Plate 

14a The upside roller raceway surface of an advice rail 
14b The bottom roller raceway surface of an advice rail 



15 Body of Slider 

1 6 End Cap 

1 7a The upside roller raceway surface of the body of a slider 
1 7b The bottom roller raceway surface of the body of a slider 

1 8 rollers 

1 9 Cage 

20 Maintenance Piece 

201 Body Section 

202 Arm 

21 Roller Contact Surface 

22 Roller Return Path 

23 Turn Way 

24 Engagement Slot 

26a, 26b It incorporates and is a hole. 
27 Turn Way Formation Member 
29 Incorporate and it is Fixture. 
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2 2jcA»). :irou-7MLii?S2 2 i:mm LX m^-t ^ ^ pIC/^o-CV^So 
[ 0 0 0 5 ] 

r(7?<t5^j: !J=T;V-r Kg«-ett. x^l"^*^! SOTftiJp — 7 b^5T[6] 

t»-fS^L-CV^-5 7t*. ]) ~T :ff ^ V mS.com±f^iz a — y l S^s^y-f^^f*:! 5<DT 
{Wn-7tllilffil7b*»P>BJi^LTL*9. -^m?. «63l5-ett. Eli4(::^ri9f-. IS 
l5r«^Lfc<gW4 05r^fflLTy-T:*f'rK$^gom3tS:tfo-rv>5„ =Rf*: 
y ^ y 1 2 (D ±m^T^ ^ \^ Ltzikmx y^ y ^ y 1 2 iz 4 0 ^ m H i-f . 
m.m 4 0 (D m t > h' ^ y 1 e i:CDP^/»=.P>;^7'l'yi 2(Z)(*ia5t-i3 — 7 1 SSriBA 30 

[ 0 0 0 6 ] 

L*>LJfe*se>. 014Jc^-rJ;5'fe^Stt4OS:^fflLfc«&-^»ctt, y^T;</'CK^B<© 

[wamisM^-r i>rci^<D^st] 4o 

[ 0 0 0 7 ] 

jIffii:#**f|Sj-r5±fi!|i3-5©ljIffiRV-p(B!in-y|liiijSS:fe3&<Drt{iy®»j:W-r5^7 
^ y^f^t . ^(r>y^y^y:^W<DmVk1f\P\^m^m.o-n(D:i.:yV^^^y^t. BufB^F*l 

#^<^o-7i:?r{ixfcy::^T;<f-r K^«lc*J^^-c. n - y ^ ^ y -( y ^W-\zm 
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[ 0 0 0 8 ] 

4»C;^i-J; 0 4 OSr^ffl L/^< X h V =- T iS ^ V f&^X ^ ii t> X t i> <r> X 

^ flit - M <o t h fj: ^ h (D X' h i: c 

[ 0 0 0 9 ] 10 

;4s$f*Lv>. :^mmiSif^mf&^^t±mAtiiLt^'t-ri,m'^icm^^tLX\,^i,^t 

^ >' K ^ ^ rii :^ f6] ife !S ^ IFI5 «• <^ 5fe SB « -r 5 fi: tt »i «) «Fll 

[0010] 

KRlJ^^v Kdr-^- s/7°(c}i^;^5c$ix/c;fyf^te^KlcaAn.5fci6(DffiAix7L^D-7ML-ii 
SS o ffi * ^ ± {C & B -r ^ J; 5 »c K ^ y 7^ ^ tt r T' . 31 >- K =Jr 7° JC IS: »t b 
*t^»Aix7L*>?>o-9MbiiK^^0«;^i6l<E^Kf::n-7SriteAn5::i:*s^iIlii:*5, 

[l§l^i^5IJfe-r6fc«)K)a^<OJi^Jgl 30 
[ 0 0 1 1 1 

1 2 iiMfH i^-^u 1 1 (DA^:^ f^ic^nmmmm-r ^ 7 V . i 3 7 ^ y i 2 <Dm 

1 l«>M{l!Jffi»c«5pffi:KcO±ffl!jn-^ift.jt®l 4 a irTfflBa — 9©IjIB1 4 b*sji^fig$tt 
TV'>5» rtvP>roD — y$ft.ilBl4a, 14b(i^(^l' — /UllCD«IBIC*tL-C^«>lCjg 

[001 2 1 

2tt, SgrtU — l<D{BIBi:*H«i]-t-5rtffiSBSr&;&lcWr'5;^7-l'y*f*: 40 

1 5 t . ^ (D :^ =7 ^ 1 5 (r>mmmtmfl^M^m.o ~n(r>:^i^ ^ ^y-:^ \ & tii^h 

tay) . 7. 7 ^ f^^i^ 1 5 (Dj^mmizn^ m 2 [c^n-t ^ o ^ ^m^<D ±m o - 7 m.^^^ 1 

TatTlfflD — 7fliiBl7b;ftSJi^fi!(;$tLTV^S. mf>On — yflJlBlTa, 17 b 
fiSgrtu- — /^l icoo — 9$ft.il®l 4 a. 1 4bi:*KpiL-CJ3«), jgi^u- — /ui i(0o — 

7$'L3l®14a, 14bi:;^7-r^:*:#:i5<Dc2--7flJl®17a, 17btC0Ffl(c:fi# 

«<^)im55:NF^:«-^^tc*3»tSn-7 1 BOJOi^SrKCfcfelc, a - 7 l 8SrD-7flii® 
17a, 17blCi!ii«F-r5fiil^Sll9 (02#M)*S8i»)f=J-|tP,tlTI/^5. 
[0013] 

0 — 7 1 8tt|gi^t' — /ui iic3sri-5;^7fyi 2 (O^M^^Uf^mWiiz^ o X u — 7 1^ 50 
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JlBl4a. 14b. 17a. 1 7 h ^Wi -t ?> X 0 ^^ ^£ X ^ *) . ^ a - 7 1 8 <r> m \^ 

i:' - ^ 2 0 . m 4 n e iz ^ -r X . o-7i8<Dmmutmw^-ti>mik<o 

n-7ffittE2 1 S:HU^:i^[6]^iSgtcWrS*fligi52 0 1 t . ;ifiD*(*:g82 0 l(^fe;&fiij® 
IH5*»e>mF^*^|fi]|CjgSS$ny£:-5t<DBia52 0 2 i: h f£ *) . ^ith(Dmn 2 0 2-Cn-7 
18Srte»j*|6l(C<!ii}^-rSflliti/j:oTW>S. 'fciJ. *«:S|52 0 2<Ogii!ig®i:^SgEH:P 

[0014] 

;=5.7-l':/2|s:i^l SW^rtU — /I'l lcoii5{B!llc:y^D3/j?tfe»tt^fPl 5 1 (l212#flS) 

wttibO^iSaJlSlJCIi. Jetb-?tL2oron-7MLiiK2 2 (ES^fiS) 10 
;^7'fy*:{*15(DHrf^*|6]»c:g^^tbTi/^5o 'i*^. o-7MLjllfS2 2(D»TE(i(5(S 
^Ji^lcMj*$ttT*Ji9. n-^MLiiS^2 2(?5(^lilDl-tt, {!^}$t°— ^2 0roffiB952 0 2 
i:jS»liffi»^'^,-&-t-S#.-g-Sl2 4 ([il2#M) *Sn-7Mbai^2 2(©*#;^[6]{;i«io-C 
Ji^^^ix-CV^So n-7Mbai^2 2tt;:^7i'^^*l*:i5t;i#^^fixfc»fffiRJI^ro 

[0015] 

:ii>'K^-vs'7*i ett^J^fi-g-fifeWflid^ibJi^^^tvTisip. #:3^:/Kdf^s/:^i6jctt 
, a-7l8Sr*l6]te1fe$-e:6fc*<7540£0:J^lPietSIK2 3 (|g|3#fiS) ;iSJ^fi)t^5ixTl.^ 
5. r*xb»:fer(6]te#iK2 3tt:^7l'i5^2j!:«i:i 5ron-'7MLii8S2 2|c^:n^'4xiliiL 
TfcfJ. n — 7l>lil®14a, 14bS.t5l7a, 17b^tet!jLfcn — 5l8«:*-|Rlte 20 
^i^2 3t3<tO!p-vMLagS2 2Srao-CM|iStfS-r'5J;9tC/j:oTt^-5. 
[0016] 

Ji>'K*-^s/7'16jcW:, o — 7MLfflK22S.tJ5*|fi]^^B&23{:iD-7l8i:««F 
f— >^20Sr*flAtt-5fci«)»*aAtt?L2 6a, 26b (l2l7#fiS) TJSn — 7MLaK2 2 
<^®*^±lc<a«-r5J;p»cao3i:/K^-vs'7°i 6(?5Htfig®;^)^P,;fy[6]^^K2 scojtll 
lFI52 3 a (ia8#R8) \C m-f- i> X 0 Wt n h tl X ^ , ZtlhmXHK 2 6 a . 2 6btt 
, n-7MUffiK2 2XtJf*r6]tetfeK2 3{::n-7 1 8 t»i$f«-^2 OSriiaAnfc^tt 
*-t6]ife^!S2 3cD-Sa5^J|^fifei-5^i«1»flg®i(^*fSli^^Kff^fi)c^a5«-2 7 (llI3S.tJ'ia9# 

m) tcio-cws^^T.-cv'^'So ^yt. ite,Aixa2 6a, 2 6btt, m 7 {Zm-r X 0 iC^ n 

-VjRbai^2 2X05:^(&]^^^2 3<^i^iaSrS<?ffltf>C#$-e:3iVK=^-VS'7°l 6 izm 30 
fig $ ix-C 5 , 
[0017] 

:;^|pJtems&ff$fi6;gB*f2 7 nrnxtiK 2 6 a. 2 6 b t m-^-Ti) Tf^^izm 1$. ^ tlX is 'O . 

:z (r>:^mmmmm^uu 2 7 (D^mm 2 7 a (m 9 ^m) i2i3(c^fj;5tc, nAtb 

?L2 6 a, 2 6 h ff^izMi^^ tltL&m»:f^n t L,TK)<ae*feffi2 8tC^gL-rfi:«i*:* 
$iX-CI/^-5„ w(DfirB^J6B2 8fi:fe-[p]S^^2 3COii[i6S^2 3alC?i5fig^n-C*3'?. 
r6)i^l^8Sfl^fi!ca5tt-2 7(D$tiSE2 7 a/45^«^J6B2 8(C?§^^fc5rtJCioT. *-(^ 
tet^i^»fiK«fl5«-2 7*SBlf«{4«(cfe«St*^ixSJ:5tC£orv^S, /jrfc, ilLS^>i>U t 

vx (7)iSLmff!:>if>m 2 8tt, *iii6Ji^iiT-«::;^i^iteife8S2 3«)ii:iiisfi52 3 atc^ite>ix-cv> 

5 -65. :i^l6l«G^K2 3<Dil:lS«P2 3 a i:fti|&Sa52 3 b t <D M ^ ^ izWi » h tl X X ii X 40 

o 

[0018] 

0 10 {4, n — 7 1 8 StJff^l^ 2 0 Sr^i K=ar -V y 7° 1 6 CO m A tbTL 2 6 a , 2 

6 bd^p>a — 7MLai^2 2^;liffiA^^'5i#^cffl^/^P>^^-5aA4^f&*ro — 0iJ«:^-t-@-eai) 
5» iaiO{C:T^$jxSJ;5IC, ffiAttf&A2 9tt4*5c0D«t>t^3OSr*?}^4^(Ciffi'8--t!:Tfl^ 
fig$tb-Ci/^5. *^c:, mAti^M.29i-i^Wii''-:^20(Dm^Utmm-ritE^-M<nfh 
mm 3 iSrWLTjS*), r<D«aAttf&A2 901^^53 ItCH, ^J^f— >^2 0OffiBlfii2 

0 2 tmm^&izgk^-t?>m'^m3 2 iimxtii^M. 2 9(DS:^:^\^izf^^xm!ii.^fix\,^ 

5„ m A ti fh M 2 9 it :^ ^ ^ y :^ 1 6 ff^tz m lii, ^ ti tz UmSk ^ m 2 8 t m ^ 

■rS5feiSB33^*LTV^S, 50 
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f&A2 90$fe^«r*|S]e^K2 3 <7)m.mU 2 3 a^c:o/i^^T•*»f>l='-7 1 8 t^^pe-J^ 
2 0 Sr«iAnf&*2 9 tc|a*jitr:i irASSi Ui''. 

[00191 

tin 2 6 a. 2 6 ht>^h:^7^yi 2<D['^mzti — 7 1 SSO^iftl^f— ;^2 OSrifiAiXS 
r<t7J5^tgir?fe5o Illl4|c^j^-t-J;5^.C{5W40SrftfflL/i<-Cty-r;tf 
K$lfi^«iSz:T-5rir;45T-^SWT-. U - T :ff h'mm:<r>m.iL\i^\^±^-^^:it7!iiX' 
t ?>o ^7-ryi2WrtSPlCt3 — 7i8&tJ«{^itt° — >^2 0Sr*IAtv?)i:tlw, 13 

1 0lc^-rJ:p/j:«aAixf&*2 9Sr^fflLTo — 7 1 SRtf^i^e — ::^2 0i::^y^f^l 

2 <Dp^^\zm.Ati^ ^ t r^X' ^ i>ffyX' . ^Wt°—:^2 OtD^JtvSrBSJh-rsrir^s-e^S, 

:^ ^ -( y 1 2(OrtgPfCi3 — 7 1 8i:{?:i$f— 0*«aAtv-5fci6<OiaAn7L2 
6 a. 2 6 bSrn — 7SLiiK2 2 (D ^icmmT ^ ^ K-^Um.^ tb ^ t LTO 

{£«S^«)®2 8Sro — 7;gUiiK2 2<DiIi|&«P2 2 a{c:^a-r'5J:5lC3i:xK^-vs/^l 
6tc:^»tfcri:T?. :*:#/.c:^Srf|-r5:ii:/^< n — 7 l 8 t^l^e— :^ 2 OSr^^-Y^l 
205[*9?fI5(CSaAix-5r t tl^X' ^ ?>o 

[0020] 

im 2 ] miiiC7jii-v=-T:ff^ h"^m. <D lEm m X h o 
ims] m 2 (Dill- iiimicr^ 0 mmmx h ^ o 
11114] m 3 iZTT-r^t^ ^ <D.m ® m t- $> 5 o 

[07] Sl{C:T%-r^VK^-\'y7°roiE®lllT-foS, 

[08] HI 7 rovii-vimjcfS 5 »fBiaT-fc5o 

[EI91 la 3 {;:s^i-;i^r6]telfeK?^fifeSl5W<o«iiSr^i-ia-C, (a) ttlffiE. (b) a¥ 

mm. (c) It (b) roc-c^tc?ap»fffiia-C'fo.5o 

[El 1] iai0fc^-riaAnf&ASrffifflLT>^7'fyort«|Jt::n-7&05^j^f_;x^ 

iaAn5*feSrtft0>^-t-5fcfe<^Ift?^El-C'fo6„ 

[Ell 2] tife5i5<o!j=T;)tf-r mm<Dmmmx ^ o 

(El 4] n-7&Of{»«pe-;^Sr;^7-r^^<DrtgCfcMAtt5i:# ^? 5 * (7> M 

Atvf&*<^^«Et?fc5o 

[ 0 0 2 1 ] 

11 3g U — /I' 

12 7.^7 ^ y 

13 v^ — yp^g 

14a ^f^W- — /K^±{H!|P — 

14b ItrtU' — /KOTffllo — 7i<l)iB 

15 ^ 7 -< 

16 Y ^ ^ y 

17a ;X7'l'y*#:cO±{|iln-7$)litffi 
17b 7 -C ^*^<OT{il D - 7 flilffi 

18 o — 7 

1 9 {*J^S§ 

2 0 j# f — >^ 
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2 0 1 

2 0 2 Se^ 

21 P — ^ft^ffi 

22 D — ^mLiiK 

2 3 ;^r^te^s& 

2 4 ^-a-ffi 

26a, 26b mAtlK 

2 7 :^f5]te^i?Sff$^SFIitt' 

2 9 mAtli^Mc 
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